Inhibition of recovery from damage induced by ionizing radiation in mammalian cells.
Recent studies indicate the importance for radiotherapy of the inherent radiosensitivity of tumour cells in the low-dose region; a region where recovery is probably almost complete. Improvements in radiotherapy may therefore depend on the search for specific inhibitors of cellular recovery. This review summarizes data from studies in which use was made of a variety of mammalian, including human cell systems, where attempts have been made to inhibit recovery using chemical agents. Inhibition of sublethal damage repair, potentially lethal damage repair and low dose-rate sparing has been observed to varying extents by several agents including those thought to act by interfering with DNA repair processes (e.g. ara-C, 3-aminobenzamide) differentiation-inducing agents (e.g. N-methylformamide), halogenated pyrimidines (e.g. iododeoxyuridine), caffeine and chemotherapeutic agents (e.g. adriamycin). No individual agent stands out as exerting an exceptionally dramatic effect on recovery. However, of the agents used clinically, cis-platinum appears to hold some promise, while iododeoxyuridine, N-methylformamide, beta ara-A and caffeine all appear to inhibit to some extent the recovery of ionizing radiation-induced damage. There is an urgent need for further study to determine, in particular, relative effects in tumour versus normal cell types and whether any agents found to be effective in vitro show similar effects in vivo.